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1.0 INTRODUCTION

Pursuant to Section 3.4 of the Consent Decree - Remedial Action Plan (CD-RAP) in the case of
the United States of America, et al. vs. Reilly Tar & Chemical Corporation, ef al., this report
presents the results of all chemical analyses and water level measurements for calendar year
2003 that are not presented in previous reports.

The groundwater monitoring conducted in 2003 was performed in accordance with the methods
and procedures identified in the 2003 Sampling Plan. The City of St. Louis Park (City) has overall
responsibility for conducting the groundwater monitoring required by the CD-RAP. In accordance
with the Sampling Plan, the City was assisted in 2003 by ENSR who collected groundwater
samples from monitoring wells and by Severn Trent Laboratories who performed the analyses for
PAH and phenolics. In February 2000, Severn Trent Laboratories purchased Quanterra and the
laboratory is now known as STL-Denver.

The 2003 monitoring data are presented separately for each aquifer, starting with the Mt. Simon-
Hinckley Aquifer, which is the deepest aquifer below the ground surface, and ending with the Drift
Aquifer, which is the uppermost aquifer monitored. A series of maps has been prepared to help
present the monitoring data. Maps for the Prairie du Chien-Jordan, St. Peter, Platteville, and Drift
Aquifers are contained in this report. '

A series of tables has been prepared for each aquifer to help present the analytical resuits since
1988. These tables illustrate trends in PAH concentrations in the groundwater for each monitoring
well. The shaded tables represent wells that are no longer monitored as part of the sampling plan
or wells that were unavailable for sampling during the scheduled time.

ENSR conducted data validation to assess the quality of the laboratory data. The data quality
assessment can be found in the final section of this report.

Each appendix includes a laboratory data package for a set of samples collected and submitted
for analysis at the same time. Attached to the end of each data package are data quality
assessment reports summarizing the quality of the analytical data contained in each package.
The data Appendices are organized chronologically throughout the year, as shown in the Guide to
Appended Laboratory Results imnmediately preceding the Appendices.

01620-032\Task 10012003 TAR\2003 The Annual Report.doc 1 '1 March, 2004



ENSK

2.0 MT. SIMON-HINCKLEY AQUIFER

In accordance with RAP Section 5.1, the Mt. Simon-Hinckley Aquifer monitoring wells were
sampled once in 2003. Well SLP17 was out of service and no samples were collected from it in
2003. A total of three wells were used to collect groundwater samples during 2003. The 2003
analytical data for the Mt. Simon-Hinckley wells are shown on Figure 2-1. The laboratory reports
of the analytical data are included in the Appendices. The Guide to Appended Laboratory Results
for all of 2003 precedes the Appendices.

The advisory levels for the sum of benzo(a)pyrene and dibenz(a,h)anthracene, carcinogenic PAH,
and Other PAH are 3, 15 and 175 nanograms/liter (ng/l or parts per trillion), respectively. Table 2-
1 lists the historic results since 1988 of other PAH and carcinogenic PAH data collected from the
three wells. The 2003 data indicate that the sums of the concentrations of benzo(a)pyrene and
dibenz(a,h)anthracene, carcinogenic PAH, and other PAH in wells SLP12 and SLP13 were below
. the advisory levels for these compounds. However, the laboratory analytical results for well SLP11
indicated 45.7 ng/l of total carcinogenic PAH. This result is above the advisory level and drinking
water criterion, and is surprising given the historical paucity of carcinogenic PAH in this well, other
Mt. Simon-Hinckley Aquifer wells, and other municipal drinking water supply wells. The well was
tummed off in October 2003. Additional sampling was not completed in 2003. More recent testing
confirms the historical levels of PAH in well SLP11. It appears that the Mt. Simon-Hinckley Aquifer
has not been sighiﬁcantly affected by contaminants originating from the former Reilly Tar &
Chemical (Reilly) site.

01620-032\Task 100\2003 TAR\2003 The Annual Report.doc 2-1 March, 2004
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Table 2-1
Historical Summary of Other PAH and
CPAH Analytical Results
1988 through 2003

Mt. Simon SLP11,12,13,17

All concentrations reported in nanograms per liter (ng/1).

SLP12
Sampling  Total Total
Date  CPAH' Other PAH’
6-88 0 11
6-89 0 16
3-90 0 109
3-91 0 21
5-92 1 25
3-93 0 9
3-94 0 21
10-95 0 9
6-96 0 3
10-97 0 12
5-98 0 3
9-99 0 10
9-00 0 1
8-01 0 2
9-02 3 7
8-03 0 2
SLP13 SLP11
Sampling Total Total Sampling  Total Total
Date  CPAH' Other PAH? Date  CPAH' Other PAH?
6-88 0 15 6-88 0° 42
6-89 0 9 6-89 0 34
3-90 0 14 90 Out of Service
3-91 0 13 3-91 0 43
5-92 2 11 5-92 0 43
6-93 0 11 3-93 0 50
12-94 0 28 3-94 0 66
10-95 0 9 10-95 3 113
6-96 0 5 6-96 0 109
10-97 0 22 10-97 0 78
5-98 0 4 5-98 0 70
5-99 0 15 5-99 0 151
9-00 0 6 9-00 0 22
8-01 0 0 8-01 0 19
9-02 0 0 9-02 Out of Service
8-03 0 0 8-03 46 37
! Total Carcinogenic PAHs (as listed in the CD/RAP (A.1.1)), consist of the sum of:
benzo(a) anthracene chrysene quinoline*
benzo(a)pyrene dibenz(a,h)anthracene benzo(j)fluoranthene**
benzo(b)flouranthene indeno(1,2,3-cd)pyrene benzo(g.h.i)perylene
*Quinoline is included in the sum of CPAH if other CPAHs were detected. If no CPAHSs are detected, quinoline is included in the Total Other PAH.
**Benzo(j)fluoranthene will coelute with either or benzo(k i} can not be
by the laboratory. Therefore, if present, it will be reported as and/or benzo(k}
Total Other PAHs (as listed in the CD/RAP (A.1.2), consists of the sum of:
acenapthene benzo(e)pyrene 2,3-dil i 1
acenaphthylene benzo(b)thiophene fluoranthene 2-methylnaphthalene
acridine biphenyl fluorene naphthalene
anthracene carbazole indene perylene
benzo(k iof indole phenanthrene
2,3-benzofuran pyrene

*Result reported as 0 indicates that all parameters were not detected above the laboratory detection limit.
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3.0 IRONTON-GALESVILLE AQUIFER

Analytical resuits from groundwater samples collected during 1987 through 1991 from well W105
had consistently met the criterion (less than 10 parts per billion [10,000 parts per ftrillion] total
PAH) for discontinuing the 25 gallons per minute (gpm) pumping rate. Therefore, in accordance
with CD-RAP Section 6.1.5, the pump in well W105 was inactivated on December 23, 1991, and
remains inactivated.

Well W105 is required to be sampled once per year on the even-numbered years (i.e. 2002, 2004,
2006). Groundwater samples were not required to be collected from well W105 in 2003.

The historical analytical results for well W105 from 1988 through 2003 are presented on Table 3-
1. Concentrations have remained below the 10,000 ng/l cessation criterion since well W105
ceased pumping in 1991.
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Table 3-1

Historical Summary of Other PAH and
CPAH In Well W105

1988 Through 2003

All concentrations repoprted in nanograms per liter {ng/l).

W105
Sampling Total Total
Date CPAH'  Other PAH?
2-88 0° 9,000
6-88 0 2,400
9-88 0 3,670
12-88 0 2,035
6-89 0 1,400
12-89 0 1,086
5-90 0 2,347
8-90 0 2,600
5-91 9.5 2,164
8-91. 0 1,014
2-92 0 2,185
6-92 355 5,057
11-92 0 30,900
1-93 38 1,797
1-93 23 1,966
3-94 60 2,576
5-96 29 2,746
4-98 0 5,493
5-00 89 5,593
6-02 - 142 5,247
NOTES: ’
1 Total Carcinogenic PAHSs (as listed in the CD/RAP (A.1.1), consist of the sum of:

benzo(a) anthracene ‘indeno(1,2,3-cd)pyrene

benzo(a)pyrene quinoline*

benzo(b)flouranthene benzo(j)fluoranthene**

chrysene benzo(g,h,i)perylene

dibenz(a,h)anthracene

*Quinoline is included in the sum of CPAH if other CPAHs were detected. if no CPAHSs are detected,
quinoline is included in the Total Other PAH.

**Benzo(j)fluoranthene wili coelute with either benzo(b)flucranthene or benzo(k)fluoranthene. Benzo-
(ifflouranthene can not be consistantly separated by the taboratory. Therefore if present, it will be
reported as benzo(b)- and/or benzo(k)-fluoranthene.

2 Total Other PAHs (as listed in the CD/RAP (A.1.2)), consists of the sum of:

acenapthene bipheny! indene
acenaphthylene carbazole indole

acridine dibenzofuran 1-methylnaphthalene
anthracene dibenzothiophene 2-methylnaphthalene
benzo(k)fluoranthene 2,3-dihydroindene naphthalene
2,3-benzofuran fluoranthene perylene
benzo(e)pyrene fluorene phenanthrene
benzo(b)thiophene pyrene

3 Result reported as 0 indicates that all parameters were not detected above the laboratory detection limit

01620-032\Task 100\istorical summary 2003 TAR .xIs 3-2
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4.0 PRAIRIE DU CHIEN-JORDAN AQUIFER

Prairie du Chien-Jordan Aquifer wells were monitored in accordance with the 2003 Sampling Plan.
In addition to water quality monitoring, groundwater elevations were measured at the Prairie du
Chien-Jordan Aquifer wells on April 18, and August 1, 2003. A total of 20 wells were used to
collect groundwater samples during 2003.

Summaries of analytical data and groundwater elevations for the sampling rounds are shown in
Figures 4-1 and 4-2. These two figures indicate that groundwater flow in the aquifer is greatly
affected by the pumping of wells and is dependent upon the pumping rate and the time the
specific measurements were recorded (e.g., pump may have been recently shut off, or turned on).
Some of the municipal wells (i.e. SLP10/15, E7, and SLP4) pump at greater than 1,000 gpm and
have a considerable effect on localized groundwater flow. However, these wells systematically
turn on and turn off, therefore, the general groundwater flow is affected by which wells are
pumping and at what rates. According to several literature resources, including the USGS (Water
Supply Paper 2211, 1984), Norvitch and others (Water Resources Outlook of the Minneapolis and
St. Paul Metropolitan Area, 1973), the general groundwater flow in the Prairie du Chien-Jordan
Aquifer is towards the east. Figures 4-1 and 4-2 indicate a snapshot in time of the groundwater
flow and are not indicative of the long-term flow.

Table 4-1 presents a historical summary of analytical results from 1988 through 2003 for Prairie
du Chien-Jordan Aquifer wells. The laboratory reports of the analytical data are included in the
Appendices. The Guide to Appended Laboratory Results for all of 2003 precedes the Appendices.

The advisory levels for the sum of benzo(a)pyrene and dibenz(a,h)anthracene, carcinogenic PAH,
and Other PAH are 3, 15 and 175 nanograms/liter (ng/t or parts per trillion), respectively. The
sums of the concentrations of benzo(a)pyrene and dibenz(a,h)anthracene, carcinogenic PAH, and
other PAH were below the drinking water criteria levels of 280ng/l in all of the Prairie du Chien-
Jordan Aquifer municipal drinking water supply wells, except for wells SLP4 and SLP10. These
wells are treated with granular activated carbon prior to use. W23 is also treated with carbon prior
to discharge into the storm water system. Carcinogenic PAH were detected in seven of the 20
wells that were sampled. Concentrations of carcinogenic PAH ranged from 1ng/l in W119 to 514
ng/l in W23.

The amount and distribution of PAH in the aquifer in 2003 was consistent with historical patterns
and continues to show a decreasing trend of PAH concentrations in most of the wells. For
example, no PAH were detected in well W70 in 2003.
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Table 4-1

Historical Su of Other PAH and
CPAH cal Results
1988 through 2003

Prairie du Chien-Jordan Aquifer Wells

All concentrations reported in nanograms per liter (ng/l)

SLP4 SLP6
Sampling Total Total Sampling Total Total
Date CPAH' Other PAH? Date CPAH' Other PAH?
8-88 0 244 888 0 33
10-89 0 232 10-88 0 55
3-90 0 210 6-89 7 52
6-90 2 239 9-89 0 36
11-92 3 309 10-89 ] 40
3-93 0 237 e 3-90 ] 45
6-93 0 259 6-90 3 80
3-94 0 552 8-90 0 17
10-94 1 571 10-90 0 68
9-95 3 561 ] 8-91 0 123
12-95 6 229 5-92 1 123
6-96 0 431 11-92 0 173
9-96 0 526 3-93 0 212
4-97 0 596 6-93 0 113
9-97 0 533 2-94 1 74
4-98 0 440 6-95 0 88
9-98 1 361 6-96 1 180
11-98 5 91 8-96 0 178
5-99 0 485 - 10-96 0 189
8-99 0 328 1-97 0 236
5-00 0 465 2-97 0 210
9-00 0 376 3-97 0 277
5-01 g 397 6-97 0 217
5-02 0 281 5-98 0 146
5-03 0 249 8-98 0 173
SLP14 8-99 0 174
Sampling Total Total 5-00 0 218
SLP10 Date CPAH'  Other PAH? 8-01 0 158
Sampling Total Total 888 0 T12 11-01 0 138
Date CPAH' Other PAH? 6-89 0 134 3-02 0 181
8-88 0 8,200 9-89 (] 84 5-02 0 189
10-89 0 5,120 3-90 0 98 9-02 0 219
6-90 0 5,403 8-90 0 145 10-02 0 178
8-90 0 7,386 5-91 1 99 3-03 0 124
5-91 5 315 8-91 0 19 5-03 0 165
6-92 0 3,070 5-92 1 90 8-03 5 137
8-93 0 2,091 8-93 0 78 11-03 0 238
6-94 0 2,174 9-94 0 57
6-95 0 1,737 6-95 0 89
6-96 0 1,742 6-96 0 52
10-97 0 1,859 4-97 0 46
5-98 0 1,354 5-98 0 55
5-99 0 1,452 5-99 0 49
5-00 0 2,947 5-00 0 50
5-01 0 1,929 5-02 0 25
6-02 2 1,453
9-03 8 1,327
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Historical Sui

of Other PAH and
CPAH A cal Results
1988 through 2003

Prairie du Chien-Jordan Aquifer Wells

T 441

All concentrations reported in nanograms per liter (ng/l)

SLP16

Sampling Total Total
Date CPAH' Other PAH?
8-88 0 48
6-89 0 28
9-89 0 24
8-90 8 374
11-90 0 59
5-91 1 32
8-91 0 64
11-92 1 42
8-93 0 11
6-94 0 22
6-95 0 13
6-96 0 8
9-97 0 9
5-98 0 7
5-99 0 0
5-00 0 9
5-02 0 0

E13

Sampling Total Total
Date CPAH' Other PAH?
B8-88 0 1
5-89 0 20
9-89 0 6
6-90 0 13
8-90 2 227
5-91 1 11
8-91 0 12
5-92 0 43
8-93 0 4
6-94 (0] 3
5-96 0 3
10-96 0 4
4-97 0 38
10-97 0 8
5-98 0 21
8-98 0 36
5-99 0 15
8-99 0 35
5-00 0 39
9-00 0 49
5-01 [¢] 41
5-02 0 80
8-03 74 87

01620-032\Task 100\historical summary 2003 TAR xls

E2 E3 E7
Sampling Total Total Sampling Total Total Sampling Total Total
Date CPAH' Other PAH? Date CPAH' Other PAH? Date CPAH' Other PAH?
8-88 0 14 8-88 0 15 6-96 0 3
6-89 0 21 6-89 0 15 10-96 0 5
9-89 0 8 6-90 1 17 6-97 0 3
6-90 3 22 8-91 0 13 10-97 (] 2
8-90 0 14 5-92 4 21 5-98 0 1
5-91 4 21 8-93 0 5 8-98 0 6
8-91 0 17 6-94 0 7 5-99 0 5
5-92 0 19 6-95 0 8 8-99 0 2
8-93 0 9 6-96 0 3 5-00 0 16
6-94 0 16 6-97 0 4 9-00 0 9
12-95 0 10 5-98 0 3 5-01 0 22
6-96 0 14 5-99 0 0 5-02 0 29
10-96 0 20 5-00 0 0 8-03 0 22
4-97 0 45 5-01 0 16
10-97 0 13 5-02 0 0
5-98 0 13 8-03 0 1
8-98 ] 196
10-98 0 34
8-99 0 6
5-00 0 8
9-00 0 6
5-01 0 16
9-02 0 0
8-03 0 8
E15 Hé
Sampling Total Total Sampling Total Total
Date CPAH' Other PAH? Date CPAH' Other PAH?
0 11 I~ 888 0 19
6-89 0 16 6-89 0 16
6-90 0 1 6-90 0 15
591 0 13 5-91 0 16
5-92 0 23 5-92 0 16
8-93 0 4 8-93 0 3
6-94 0 6 6-94 0 6
6-95 0 8 6-95 0 3
6-96 0 10 6-96 ] 3
10-96 0 29 497 0 2
6-97 0 3 5-98 0 5
10-97 0 14 5-99 0 5.
5-98 0 22 5-00 0 5
8-98 0 7 5-02 0 0
5-99 0 38
8-99 0 18
5-00 0 26
9-00 0 14
5-01 [o] 27
9-02 0 (]
8-03 0 5




T: 441

Historical Su of Other PAH and
CPAH cal Results
1988 through 2003

Prairie du Chien-Jordan Aquifer Wells

All concentrations reported in nanograms per liter (ng/l)

MTK6

Sampling Total Total
Date CPAH' Other PAH?
8-88 0 4
6-89 0 12
6-90 5 22
5-91 0 17
5-92 4 19
8-93 0 7
6-94 0 8
6-95 0 15
6-96 0 4
4-97 0 3
5-98 0 0
5-99 0 2
5-00 0 3
5-02 0 0

w48

Sampling Total Total

Date CPAH' Other PAH?
- 0 2,418

6-89 0 1,636
9-89 0 1,850
10-89 0 1,130
3-90 0 1,690
6-90 0 1,809
8-90 22 4,566
8-93 2 428
6-94 1 285
6-95 3 310
6-96 8 259
6-97 0 316
10-97 0 290
5-98 0 186
8-98 [} 50
5-99 o 226
8-99 0 226
5-00 0 222
9-00 0 130
5-01 0 234
8-01 0 149
11-01 0 180
3-02 0 222
5-02 0 185
9-02 0 138
10-02 0 187
3-03 0 108
5-03 0 135
8-03 0 135
10-03 0 173

01620-032\Task 100\historical summary 2003 TAR xIs

w23 W29
Sampling Total Total Sampling Total Total
Date CPAH' Other PAH? Date CPAH' Other PAH?
9-88 0 111,100 8-88 0 495
12-88 0 123,100 6-89 28 338
3-89 0 120,200 6-90 4 372
6-89 0 117,600 5-91 6 405
9-89 0 106,300 5-92 12 531
3-90 0 129,100 8-93 39 1,887
8-90 0 114,700 6-94 9 749
3-91 0 87,800 6-95 0 1,164
6-91 0 71,800 6-96 0 82
9-91 0 91,200 4-97 0 418
10-91 0 82,600 5-98 0 261
2-92 0 67,600 5-99 0 99
9-92 0 78,000 5-00 3 212
6-94 0 60,000 5-01 3 175
10-94 0 64,000 5-02 0 44
5-95 4,000 128,000 5-03 0 62
9-95 0 70,000
4-96 0 48,000 W70
7-96 0 50,000 Sampling Total Total
4-97 0 34,000 Date CPAH' Other PAH?
10-97 0 47,000 8-88 0 481 Wa01
2-98 0 o* 6-89 5 426 Sampling _ Total Total
11-98 0 42,090 9-89 0 280 Date CPAH' Other PAH?
4-99 0 25,970 6-90 9 560 8-88 0 12
8-99 0 14,850 5-91 8 669 6-89 0 15
5-00 0 8,790 6-92 8 401 6-90 0 27
9-00 0 37,980 8-93 2 317 5-91 0 28
12-00 0 25,000 6-94 4 299 5-92 0 10
4-01 472 25,840 6-95 0 384 8-93 1 10
3-02 0 28,700 6-96 0 342 6-94 0 8
6-02 654 29,832 4-97 0 335 6-95 0 16
9-03 514 23,391 5-98 0 307 6-96 0 19
5-99 0 254 10-96 0 29
5-00 0 3 6-97 0 174
Well was out of service 01-02' 10-97 0 121
5-03 0 5-98 0 66
W119 8-98 0 5
Sampling Total Total 5-99 0 64
Date CPAH' Other PAH? 8-99 0 23
8-68 0 3 5-00 0 105
6-89 0 18 9-00 0 158
9-89 0 11 5-01 0 295
9-01 0 294 5-02 0 149
Well was out of service 02' 8-03 0 60
10-03 1 196
4-6




T 441

Historical Sul of Other PAH and
CPAH cal Resuits
1988 through 2003

Prairie du Chien-Jordan Aquifer Wells

All concentrations reported in nanograms per liter (ng/l)

W402 W403

Sampling Total Total Sampling Total Total
Date CPAH'  Other PAH? Date CPAH'  Other PAH?
9-89 0 151 8-88 0 57
6-90 47 720 6-89 40 974
8-90 16 133 9-89 0 177
5-91 16 408 8-90 49 1,102
8-91 0 18,320 5-91 110 976
6-92 12 895 8-91 0 11,570
8-93 7 145 6-92 19 816
6-94 5. 104 8-93 0 516
6-95 0 567 6-94 7 1,271
6-96 13 383 6-95 0 543
4-97 0 257 6-96 3 182
5-98 0 349 4-97 0 172
5-99 1 545 5-98 0 11
5-00 0 1,287 5-99 0 169
5-01 0 267 5-00 0 195
5-02 13 165 5-01 0 458
5-03 3 56 5-02 3 134

5-03 125 66
NOTES:
' Total Carcinogenic PAHs (as listed in the CD/RAP (A.1.1)), consist of the sum of:

benzo(a)anthracene indeno(1,2,3-cd)pyrene

benzo(a)pyrene quinoline*

benzo(b)flouranthene benzo(j)fluoranthene**

chrysene benzo(g,h,i)perylene

dibenz(a,h)anthracene

*Quinoline is included in the sum of CPAH if other CPAHs were detected. If no CPAHSs are detected, quinoline is
included in the Total Other PAH.

**Benzo(j)fluoranthene will coelute with either benzo(b)fluoranthene or benzo(k)fluoranthene. Benzo(j)fluoranthene can not be
consistantly separated by the laboratory. Therefore if present, it will be reported as benzo(b)- and/or benzo(k)-fluoranthene.

? Total Other PAHs (as listed in the CD/RAP (A.1.2), consists of the sum of:

acenapthene biphenyl indene
acenaphthylene carbazole indole

acridine dibenzofuran 1-methyinaphthalene
anthracene dibenzothiophene 2-methyinaphthalene
benzo(k)fluoranthene 2,3-dihydroindene naphthalene
2,3-benzofuran fluoranthene perylene
benzo(e)pyrene fluorene phenanthrene
benzo(b)thiophene pyrene

* Result reported as 0 indicates that all parameters were not detected above the laboratory detection limit.
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5.0 ST.PETER AQUIFER

Nine St. Peter Aquifer wells were monitored semi-annually in 2003. In addition to water quality
monitoring, groundwater elevations were measured in 10 St. Peter Aquifer wells on April 18 and
August 1, 2003. Summaries of analytical data and groundwater elevations for the first and second
half of 2003 are shown in Figures 5-1 and 5-2 respectively. Laboratory reports of the analytical
data are included in the Appendices. The Guide to Appended Laboratory Results for all of 2003
precedes the Appendices.

A historical summary of total Other PAH and carcinogenic PAH results from 1988 through 2003 is
presented in Table 5-1. The data in Table 5-1 indicates several trends. Total PAH concentrations
have remained relatively stable for wells W122 and W133. Total PAH concentrations show a
downward trend in groundwater samples collected from SLP3, W24, W33, W409, W410, W411,
and W412. Carcinogenic PAH was detected in five of the nine monitoring wells sampled in 2003.

Groundwater samples collected from well W409 have shown a variation in total PAH
concentrations, apparently in response to pumping well W410. The PAH concentration in well
W409 increased from 1991 to 1996, decreased for two years, then reached an all-time high in
May of 2000. Total PAH concentrations have steadily decreased in well W409 since the May 2000
sample.

The total PAH concentration at well W410 appears to have reached a high near 21 micrograms
per liter in 1994/1995 and since then has shown a general downward trend.

In conclusion, the 2003 sampling results for the St. Peter Aquifer appear to accurately represent
water quality conditions in the aquifer. The operation of well W410 does appear to be effective in
controlling the flow of groundwater as evidenced by the 2003 water quality, and the water level
contours shown in Figures 5-1 and 5-2. Continued monitoring in accordance with the Sampling
Plan will allow continued evaluation of water quality in the St. Peter Aquifer.
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SLP3
Sampling Total Total

Date CPAH'  Other PAH?
7-88 63 8
10-88 0 9
6-89 0 10
10-89 0 15
6-90 5 29
8-90 1 18
8-91 1 23
6-92 0 16
11-92 0 13
4-93 0 9
7-93 0 5
5-94 0 8
10-94 0 5
5-95 0 7
10-95 0 16
6-96 0 1
10-96 0 4
4-97 0 6
10-97 0 5
4-98 0 7
9-98 0 247
5-99 0 7
8-99 0 0
5-00 0 5
9-00 2 25
5-01 0 10
8-01 0 2
5-02 0 15
9-02 0 0
5.03 0 0
8-03 0 0
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541
Historical Sur. of Other PAH and
CPAH Anatytical Results
1988 Through 2003

St. Peter Aquifer Wells

All concentrations reported in nanograms per liter (ng/1).

5-4

W24

Sampling Total Total
Date CPAH'  Other PAH?
7-88 0 3,309
10-88 0 3,622
4-91 0 4,023
8-91 0 4,160
6-92 0 3,380
11-92 0 3,650
4-93 0 2,950
7-93 0 3,294
5-94 0 2,669
11-94 0 4,029
5-95 0 3,190
10-95 0 1,550
5-96 0 974
10-96 0 1,603
4-97 0 1,513
10-97 0 1,340
4-98 0 689
9-98 0 1,120
4-99 0 2,085
9-99 0 3,590
5-00 0 940
5-01 0 152
9-01 0 619
6-02 0 439
9-02 0 307
6-03 0 335
9-03 0 246
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Historical Sui

All concentrations reported in nanograms per liter (ng/l).
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W33 W122
Sampling Total Total Sampling Total Total
Date CPAH' Other PAH? Date CPAH' Other PAH?
7-88 0 16,430 7-88 21 142
10-88 0 12,455 10-88 [} 2,246
8-90 0 290 6-89 20 965
4-91 0 17,912 10-89 15 114
8-91 0 9,921 4-91 36 757
6-92 0 3,448 8-91 10 853
11-92 14 3,304 6-92 43 568
4-93 0 1,334 11-92 7 179
7-93 0 1,000 4-93 32 308
5-94 8 968 7-93 24 330
11-94 0 1,700 5-94 23 583
5-95 0 1,901 10-94 10 374
10-95 0 1,082 5-95 0 281
5-96 o 566 10-95 11 220
10-95 0 655 6-96 0 144
4-97 0 651 10-96 0 235
10-97 0 1,779 4-97 0 256
4-98 0 2,516 10-97 0 243
9-98 0 4,792 4-98 7 370
4-99 ) 2,383 9-98 0 99
9-99 0 1,355 5-99 0 74
5-00 235 1,139 8-99 7 46
9-00 1 925 5-00 39 65
5-01 0 1,411 9-00 6 142
9-01 6 698 5-01 0 92
6-02 0 80 8-01 0 24
9-02 1 54 5-02 0 92
6-03 66 115 9-02 5 73
9-03 35 175 5-03 29 73
8-03 6 134

5-1
of Other PAH and
CPAH Anarytical Results

1988 Through 2003

St. Peter Aquifer Wells

5-5

W133

Sampling Total Total
Date CPAH' Other PAH?
7-88 0 52,370
10-88 0 29,830
6-89 0 37,870
10-89 0 21,099
6-90 0 19,448
8-90 0 14,030
4-91 5 2,587
8-91 0 4,610
6-92 0 2,453
11-92 0 1,920
4-93 0 1,134
7-93 0 836
5-94 5 665
10-94 0 434
5-95 0 165
10-95 0 157
5-96 0 142
10-96 0 285
4-97 0 241
10-97 0 108
4-98 0 88
9-98 0 299
4-99 0 633
9-99 0 190
5-00 0 167
9-00 0 327
5-01 0 156
8-01 0 40
5-02 0 904
9-02 0 338
5-03 6 114
8-03 11 338
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Historical Su

5-1

CPAH Anaiytical Results

1988 Through 2003

St. Peter Aquifer Wells

of Other PAH and

All concentrations reported in nanograms per liter (ng/l).

W409

Sampling Total Total
Date CPAH'  Other PAH?
7-88 159 2,198
10-88 0 890
6-89 53 571
10-89 0 830
6-30 0 141
8-90 43 200
4-91 0 360
8-91 0 3,833
6-92 0 49,660
11-92 0 49,399
4-93 0 50,060
7-93 0 42,440
5-95 0 173,000
10-95 0 167,000
4-96 0 805,420
10-96 0 312,500
5-97 0 157,000
9-97 0 64,000
5-98 0 159,200
9-98 0 107,700
4-99 0 446,860
8-99 0 342,000
5-00 0 1,186,900
3-00 620 468,710
5-01 0 269,800
8-01 0 228,300
5-02 0 324,300
9-02 0 135,200
5-03 0 170,600
8-03 0 213,700

W41l

Sampling Total Total
Date CPAH' Other PAH?
7-88 0 1,274
10-88 0 1,161
6-89 8 200
10-89 0 460
6-90 15 451
8-90 0 336
4-91 12 384
8-91 0 251
6-92 24 313
11-92 1 181
4-93 7 189
7-93 5 13
5-94 3 120
11-94 6 219
5-95 6 235
10-95 1 183
6-96 0 79
10-96 0 253
497 0 82
10-97 3 253
4-98 1 120
9-98 61 424
5-99 0 99
8-99 0 79
5-00 0 56
9-00 17 138
5-01 0 124
8-01 0 46
5-02 0 34
9-02 0 16
5-03 38 13
8-03 0 57

W410
Sampling  Total Total
Date CPAH' Other PAH?
7-88 0 1,288
10-88 0 1,435
6-89 5 424
10-89 0 357
4-91 0 85
8-91 0 5,330
2-92 0 14,070
6-92 0 12,850
11-92 0 16,470
4-93 0 17,600
7-93 0 16,609
5-94 0 14,505
10-94 0 20,880
5-95 0 21,640
10-95 0 13,940
5-96 0 15,970
10-96 0 14,170
4-97 0 14,690
10-97 0 10,150
4-98 0 8,620
5-98 0 1,900
9-98 0 9,690
11-98 0 5,942
3-99 0 8,780
4-99 0 21,606
9-99 0 8,780
11-99 0 3,800
2-00 0 4,750
5-00 0 6,502
9-00 0 6,269
12-00 0 1,500
3-01 0 2,940
5-01 0 6,217
9-01 0 2,854
3-02 0 2,090
6-02 0 2,142
9-02 0 3,327
6-03 0 4,593
9-03 0 4,332
56
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Historical Su

of Other PAH and

CPAH Anaytical Resuits
1988 Through 2003

St. Peter Aquifer Wells

All concentrations reported in nanograms per liter (ng/).

W412

Sampling Total Total
Date CPAH'  Other PAH?
7-88 8 1,309
10-88 0 209
6-89 18 211
10-89 0 132
8-90 1 484
4-91 48 1,470
8-91 0 5,283
6-92 12 1,319
11-92 0 3,796
4-93 154 842
7-93 16 777
5-94 25 291
10-94 10 538
5-95 18 369
10-95 0 402
5-96 0 139
10-96 0 1,620
497 0 806
10-97 0 614
4-98 30 260
9-98 60 557
4-99 20 267
9-99 0 764
5-00 250 105
9-00 1 164
5-01 4 363
8-01 0 1125
5-02 10 243
9-02 3 135
5-03 12 82
8-03 15 130

57

NOTES:
" Total Carcinogenic PAHSs (as listed in the CO/RAP (A.1.1)), consist of the sum of:

benzo(a) anthracene
benzo(a)pyrene
benzo(b)flouranthene
chrysene
dibenz(a,h)anthracene

indeno(1,2,3-cd)pyrene
quinoline*
benzo(j)fluoranthene**
benzo(g,h,i)perylene

*Quinoline is included in the sum of CPAH if other CPAHs were detected.
If no CPAHSs are detected, quinoline is included with the Total Other PAH.
**Benzo(j)fluoranthene will coelute with either benzo(b)fluoranthene

or benzo(k)fluoranthene. Benzo(j)fi

e can not be consi

separated by the laboratory. Therefore if present, it will be reported as
benzo(b)- and/or benzo(k)-fluoranthene.

2 Total Other PAHs (as listed in the CD/RAP (A.1.2), consists of the sum of:

acenapthene 2,3-dihydroindene
acenaphthylene fluoranthene
acridine fiuorene
anthracene indene
benzo(k)fluoranthene indole
2,3-benzofuran 1-methyinaphthalene
benzo(e)pyrene 2-methylinaphthalene
benzo(b)thiophene naphthalene
bipheny! perylene
carbazole phenanthrene
dibenzofuran pyrene

3 Result reported as 0 indicates that all p were not above the |

y detection limit.



6.0 DRIFT-PLATTEVILLE AQUIFER SOURCE AND GRADIENT CONTROL WELLS

Groundwater monitoring for the Drift and Platteville Aquifers in 2003 included quarterly PAH
monitoring of wells W420 and W439, the active Drift Aquifer source and gradient control wells,
and W421 and W434, the Platteville Aquifer source and gradient control wells. Wells W420 and
W421 have been monitored quarterly since they began pumping in 1987. This is the ninth year of
quarterly monitoring for well W439 since pumping began in early 1995 and the seventh year of
quarterly monitoring for well W434 since the pump was activated in June 1997. Average pumping
rates for wells W420, W421, W434, and W439 were 33, 23, 26, and 44 gpm, respectively. The
monitoring data are presented on Figures 6-1, 6-2, 6-3, and 6-4. The laboratory reports of the
analytical data are included in the Appendices. Please refer to the Guide to Appended Laboratory
Results for 2003 that precedes the Appendices to locate the individual sample results.

Other PAH, carcinogenic PAH and phenolic data for wells W420, W421, W434, and W439 are
summarized in Table 6-1. The trends of these data suggest a gradual decreasing trend in total
PAH concentrations in wells W434 and W439 since pumping started in each well. The 2003 total
Other PAH concentrations in well W420 averaged approximately 3,400 ug/l in 2003 and indicate a
stable PAH concentration. No carcinogenic PAH have ever been detected in well W420. The 2003
total Other PAH concentrations in well W421 averaged approximately 2,000 ug/l and well W439
averaged 1,200 ug/l. Total Other PAH concentrations in well W434 averaged approximately 4 ug/|
in 2003. Carcinogenic PAH was detected in W421 at an average concentration of 365 ug/l in
2003.

The evaluation of the effectiveness of each source and gradient control well is provided in Section
7.0 and 8.0 of this report.

Former Drift Aquifer gradient control well W422 continues to be monitored, but is no longer used
for pumping. Well W422 was inactivated in October 2000 in accordance with the Agencies’
approval letter dated October 3, 2000, because it was no longer needed to control the spread of
PAH in the Drift Aquifer. The total Other PAH concentrations in well W422 continued to decrease
during 2003.
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Table 61

Historlcal Summary of Other PAH and
CPAH and Phenolics
Wolls W420, W421, W422, W434 and W439
1988 Through 2003

All concentrations in micrograms per fiter (ug)

. W420 W421
Sampling Total Total Total Sampling Total Total Total

Date CPAH' Other PAH? Phenolics Date CPAH' Other PAH® Phenolics

1st Quarter 0° 3242 440 15t Quarter 0 566 a3

2nd Quarter 0 3,420 330 2nd Quarter 0 821 0
8-88 0 2,477 220 8-88 0 764 30
10-88 0 1,148 44 10-88 0 1,107 36
3-89 0 2,400 120 380 0 878 20
6-89 0 3,400 120 6-89 0 1,000 26
0-89 0 3,400 220 9-80 0 1,000 - 33
1288 0 3,400 110 12-88 0 730 27
3-90 0 3,950 238 3-80 0 1,420 33
6-80 0 2,430 231 6-90 0 716 29
880 0 3,150 244 8-00 0 1,410 36
12-80 0 3,030 228 12-90 0 1,146 28
3-91 ] 4,200 232 391 0 1,449 30
6-91 0 2,404 221 8-01 10 1,389 31
0-91 0 4,967 210 9-91 0 1,226 27
10-91 0 4,163 194 10-81 0 1,286 30
2.92 0 1,626 177 292 0 988 31
6-02 0 3220 204 6-82 0 1,163 26
9-02 0 2,281 167 9-92 0 1,647 28
10-92 0 2,374 238 10-02 ] 1,209 45
303 0 4,337 18 393 0 1,332 16
4-93 0 2,920 207 493 0 1,184 21
8-93 0 1,826 136 . 8-03 0 1,026 32
11-93 0 2,052 148 11-93 0 1,017 29
2-04 0 2,033 109 2-94 0 1,045 14
6-04 0 2,181 161 694 0 030 17
8-94 0 2,026 147 8-94 0 788 31
10-94 0 2,082 161 10-94 0 966 24
395 0 2,431 143 395 0 849 31
595 ] 1,873 134 505 0 o1 19
895 0 2,523 ] 9-95 0 968 20
10-95 0 2,332 13 10-95 0 764 20
2-98 0 1,968 124 2-96 0 618 28
4-96 0 2,165 130 4-96 0 630 123
796 0 2,726 87 7-96 0 884 24
10-96 0 2,164 118 10-96 0 843 24
2.97 0 2324 122 297 0 708 26
5-97 0 3,343 134 5-87 0 741 27
9-07 0 2,151 261 9-97 0 669 25
1-98 0 2,483 140 1-08 0 787 26
298 0 2,938 124 2-98 0 915 20
5-98 0 2,933 160 5-88 0 684 21
0-98 0 3,144 80 9-88 0 308 5
11-08 0 2,570 180 11-88 0 618 26
390 0 3314 200 300 0 393 21
4.99 0 3414 170 499 0 611 24
8-09 [\ 2,425 140 8-99 0 389 25
11-09 0 2,345 170 11-98 0 479 12
200 0 2312 150 200 0 462 23
5-00 0 4441 180 5-00 0 626 24
9-00 Q 3,070 110 9-00 44 1022 19
12-00 [} 2,500 80 12-00 0 376 18
3-01 0 3,680 110 3-01 8 341 21
5-01 0 6,856 300 5-01 7 717 29
8-01 0 2,535 140 8-01 31 415 23
10-01 0 3,608 180 10-01 36 266 27
3-02 0 8,578 10 3.02 6 557 7
5-02 0 4,163 NA 5-02 3 410 NA
9-02 0 3,981 NA 902 0 551 NA
10-02 0 3,456 NA 10-02 5 630 NA
3-03 0 3,558 NA 303 430 1,302 NA
5-03 0 4,122 NA 5-03 310 2112 NA
803 0 3,148 NA 8-03 5 545 NA
11-03 0 2,835 NA 11-03 715 4,396 NA
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Table 6-1

Historical Summary of Other PAH and
CPAH and Phenolics
Wells W420, W421, W422, W434 and W439
1988 Through 2003

All concentrations In micrograms per liter (ugA)

W434 W439
Sampling Total Total Total Sampling Total Total Total
Date CPAH'  Other PAH®  Phenolica Date CPAH'  Other PAH®  Phenolics
292 0 4 ] 3-95 0 3,033 o1
10-98 0 4 NA 6-95 0 4,063 74
4-97 0 7 NA 9-95 0 2,664 54
997" ] 5 8 10-96 0 2115 60
10-87 1] 3 NA 2-98 0 1,662 46
1-88 0 4 0 4-98 0 1,419 43
2-98 0 3 6 7-96 0 1,765 43
6-68 0 3 [ 10-06 0 1,557 45
9-98 0 73 V] 297 [ 1.277 43
1108 0 12 0 587 0 1,683 48
3-66 [ 14 0 0-87 0 1,547 42
4-99 1] 1 1] 1-08 0 1,236 34
890 0 1 -] '2-98 0 1377 31
11-00 0 1 0 5-98 0 1,221 35
2-00 0 2 0 0-98 0 978 12
5-00 0 5 3 11-08 0 854 53
9-00 0.27 4 0 3-89 0 1,386 28
12-00 0 1 0 4-99 0 1.278 31
301 0 3 5 8-99 0 765 45
601 0 6 6 11-99 ¢] 1,123 17
9-01 0 4 NA 200 1] 1,081 3
10-01 1} 4 5 500 0 1,976 31
3-02 0 5 25 8-00 0 1,858 26
602 0 5 NA 1200 0 1,187 37
8-02 0 5 NA 301 1] 1,408 34
503 [} 4 NA 6-01 0 1,623 37
8-03 0 3 NA 8-01 0 1,066 NA
10-01 0 1,005 42
302 0 1,205 27
6-02 0 1214 NA
0-02 1] 1,027 NA
503 0 981 NA
8-03 0 1,536 NA
1 Total Carcinogenic PAHS (as listed In the CD/RAP (A.1.1)), consist of the sum of.
benzo(a) anthracene chrysene quinoline*
benzo(a)pyrene dibenz(a,h)anthracene benzo()}flucranthene**
benzo(bMflouranthene indeno(1,2,3-cd)pyrene benzo(g.h,)perylene

*Quinoline Is included In the sum of CPAH If other CPAHs were detected. If no CPAHSs are detacted, quinoline Is included in the Totat Other PAH.

*Benzo(j)iuoranthene will coelute with elther b or Benzo(j)

can not be

by the laboratory. Therefore, If present, it will be reportad as benzo(b}- and/or benzo(k)-flucranthene.

2 Total Other PAHs (as listed in the CD/RAP (A.1.2), conslsts of the sum of:

acenapthene benzo(e)pyrene 2,3-dihydroindene
acenaphthylene benzo(b)thiophene fluoranthene
acridine biphenyl fluorene
anthracene carbazole Indene

b M ene iopl indole
2,3-benzofuran

3 Result reported as 0 indicates that all parameters were not detected above the laboratory detection limit,
“ Pump was activated in W434 in June of 1897

NA = Not analyzed for identified compound class.
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7.0 PLATTEVILLE AQUIFER

In accordance with the 2003 Sampling Plan, 11 Platteville Aquifer monitoring wells were sampled
twice in 2003. In addition to water quality monitoring, groundwater elevations were measured in 22
Platteville Aquifer wells on April 18, and August 1, 2003. Summaries of analytical data and
groundwater elevations for the first and second half of 2003 are shown in Figures 7-1 and 7-2
respectively. Laboratory reports of the analytical data are included in the Appendices. The
Guide to Appended Laboratory Results for all of 2003 precedes the Appendices.

Table 7-1 is a historical summary since 1988 of Other PAH, carcinogenic PAH and phenolic data
for Platteville Aquifer wells. The analytical results for all Platteville Aquifer wells are reported in
micrograms per liter (ug/l), or parts per billion. The historical water quality data shown in Table 7-1
indicates a stable or decreasing trend in PAH concentrations in most Platteville Aquifer wells. The
2003 water quality data for the Platteville Aquifer indicates little change in the overall distribution of
PAH compared to prior years.

The water level contours in Figures 7-1 and 7-2 illustrate the influence of the Platteville Aquifer
source control wells on the regional east-southeast groundwater flow direction. Well W421 is
currently being pumped at a rate of approximately 23 gpm, in accordance with the CD-RAP, and
appears to be effective in controlling groundwater in an area at least the size of the bog between
Walker and Lake Streets.

Figures 7-1 and 7-2 show that pumping well W434 has little effect on the Platteville Aquifer. Well
W434 pumped at approximately 26 gpm in 2003. It appears that the well has a local effect in
controlling groundwater in the Platteville Aquifer in the immediate area, however, due to the low
transmissivity of the Platteville Aquifer in this area, the capture zone is limited. The capture zone
of W434 is likely affected by leakage above from the Drift Aquifer recharging the Platteville
Aquifer and this effect decreases the lateral extent of the capture area of W434.

Concentrations of PAH were detected in five of the 11 Platteville Aquifer monitoring wells
sampled. The highest concentration was 5,977 ug/l detected in well W437. Carcinogenic PAH
concentrations were not detected in any of the 11 wells sampled.
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Tahle 7-1
Historical Summ¢ “ther PAH, CPAH, and
Phenoli ical Results
1988 . _ugh 2003

Platteville Aquifer Wells

PAH concentrations in micrograms per liter (ug/l)
Phenolic concentrations in micrograms per liter (ug/l)

w27 W20
Sampling Total Total Total Sampling Total Total Total
Date CPAH'  Other PAH?  Phenolics Date CPAH' Other PAH?  Phenolics
10-88 0 1,882 NA B . ; g 2 8-88 0 0 28
6-89 0 1,345 NA 10-88 0 3 16
5-96 0 1 NA 6-89 0 6 34
10-96 0 9 NA 5-90 0 7 9
4-97 0 281 NA 5-94 0 1 0
9-97 0 416 NA 5-96 0 1 NA
4-98 0 184 NA 9-96 0] 1 NA
9-98 0 422 NA 4-97 0 2 NA
4-99 0 312 NA 10-97 0 2 NA
8-99 0 158 NA 5-98 0 1 NA
5-00 0 415 NA 9-98 0 0 NA
9-00 0 243 NA 5-99 0 1 NA
5-01 0 199 NA 9-99 0 1 NA
8-01* 0 99 NA 5-00 0 1 NA
5-02 0 123 NA 9-00 0 1 NA
9-02 0 193 NA 5-01 0 0 NA
5-03 0 89 NA . 8-01* 0 0 NA
8-03 0 85 NA 5-02 0 0 NA
9-02 0 0 NA
5-03 0 6 NA
8-03 0 5 NA
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Table 7-1
Historical Summ- “ther PAH, CPAH, and
Phenoli ical Results
1986 4gh 2003

Platteville Aquifer Wells

PAH concentrations in micrograms per liter (ug/l)
Phenolic concentrations in micrograms per liter (ug/l)

w101 W131
Sampling Total Total Total Sampling Total Total Total
Date CPAH' Other PAH?  Phenolics Date CPAH'  Other PAH? Phenolics
8-88 0 4 T 8-88 0 0 (1]
10-88 0 23 0 10-88 0 0 13
6-89 0 48 20 6-89 0 0 0
5-90 0 22 0 2-92 ] 13 0
2-92 0 18 6 5-94 0 0 0
5-94 0 11 0 5-96 0 (4] NA
5-96 0 5 NA 10-96 0 0 NA
10-96 0 32 NA 4-97 0 0 NA
4-97 0 31 NA 10-97 0 0 NA
9-97 0 15 NA 5-98 0 0 NA
4-98 0 17 NA 9-98 0 0 NA
9-98 0 125 NA 5-99 0 0 NA
4-99 0 32 NA 9-99 0 0 NA
9-99 0 24 NA i 0 5-00 0 0 NA
5-00 0 41 NA 5-01 0 0 NA
9-00 0 32 NA 8-01* 0 0 NA
4-01 0 18 NA 5-02 0 0 NA
9-01* 0 12 NA 9-02 0 0 NA
5-02 0 17 NA 5-03 0 0 NA
9-02 0 6 NA 8-03 0 0 NA
5-03 0 14 NA
8-03 0 3 NA
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Table 7-1
Historical Sul Other PAH, CPAH, and
Phenolic cal Results
1988 Thirough 2003

Platteville Aquifer Wells

PAH concentrations in micrograms per liter (ug/l)
Phenolic concentrations in micrograms per liter (ug/l)

w143 W428
Sampling Total Total Total Sampling Total Total Total
Date CPAH'  Other PAH?>  Phenolics Date CPAH'  Other PAH? Phenolics|
8-88 0 0 0 8-88 0 0 0
10-88 0 0 0 10-88 0 1 8
6-89 0 1 33 6-89 0 1 16
5-96 0 1 NA 5-90 0 0 0
10-96 0 1 NA 2-92 0 2 6
4-97 0 9 NA 3-92 0 9 NA
9-97 0 1 NA 5-94 0 0 0
4-98 0 4 NA 5-96 0 0 NA
9-98 0 10 NA 10-96 0 0 NA
4-99 0 15 NA 4-97 0 0 NA
9-99 0 4 NA 5-98 0 0 NA
5-00 0 0 NA 9-98 0 1 NA
5-01 0 5 NA 5-99 0 1 NA
9-01* 0 3 NA 9-99 0 0 NA
5-02 0 10 NA 5-00 0 2 NA
9-02 0 0 NA 9-00 0 1 NA
5-03 0 0 NA 5-01 0 2 NA
8-03 0 0 NA 8-01* 0 0 NA
5-02 0 0 NA
W426 9-02 0 0 NA
Sampling Total Total Total 5-03 0 0 NA
Date CPAH'  Other PAH?  Phenolics 8-03 0 0 NA
8-88 1 905 25
10-88 0 639 35
6-89 0 498 80
2-92 0 82 15
3-92 0 47 NA
5-96 0 55 NA
4-97 0 76 NA
9-97 0 64 NA
4-98 0 108 NA
9-98 0 1,508 NA
4-99 0 642 NA
8-99 0 258 NA
5-00 0 112 NA
9-00 0 160 NA
5-01 0 131 NA
8-01* 0 32 NA
5-02 0 564 NA
9-02 0 271 NA
5-03 0 574 NA
8-03 0 289 NA
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Tabile 7-1
Historical Summ- “ther PAH, CPAH, and
Phenol ical Results
198, .gh 2003

Platteville Aquifer Wells

PAH concentrations in micrograms per liter (ug/l)
Phenolic concentrations in micrograms per liter (ug/l)

W431
Sampling Total Total Total
Date CPAH'  Other PAH?  Phenolics
2-92 0 4 0
3-92 0 2 0
5-96 0 1 NA
10-96 0 2 NA
4-97 0 1 NA
9-97 0 1 NA
5-98 0 1 NA
9-98 0 0 NA
5-99 0 1 NA
9-99 0 0 NA
5-00 0 0 NA
9-00 0 0 NA
5-01 0 0 NA
8-01* 0 0 NA
5-02 0 0 NA
9-02 0 6 NA
5-03 0 0 NA
8-03 0 Q NA
Wa437
Sampling Total Total Total
Date CPAH'  Other PAH?  Phenolics
2-92 0 3,096 20
3-92 0 489 NA
5-01 0 6,305 NA
8-01* 0 5,342 NA
5-02 0 5,438 NA
9-02 0 5,292 NA
5-03 0 1,116 NA
8-03 0 5,977 NA
7-7

W433

Sampling Total Total Total
Date CPAH'  Other PAH?  Phenolics
5-96 0 0 NA
10-96 0 1 NA
4-97 0 0 NA
10-97 0 B NA
5-98 0 1 NA
9-98 0 2 NA
4-99 0 3 NA
9-99 0 1 NA
5-00 0 1 NA
9-00 0 1 NA
5-01 0 1 NA
9-01* 0 1 NA
5-02 0 0 NA
9-02 0 3 NA
5-03 0 0 NA
8-03 0 0 NA

W438

Sampling Total Total Total
Date CPAH'  Other PAH?  Phenolics
2-92 0 20 5
3-92 0 0 NA
5-01 1 1 NA
9-01* 1 1 NA
5-02 0 5 NA
9-02 0 0 NA
5-03 0 0 NA
8-03 0 0 NA
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Table 7-1
Historical Summ- “ther PAH, CPAH, and

Phenol ‘cal Results
1986 .gh 2003
Platteville Aquifer Wells

PAH concentrations in microg per liter (ug/l)
Phenolic concentrations in micrograms per liter (ug/l)

NOTES:

" Total Carcinogenic PAHs (as listed in the CD/RAP (A.1.1)), consist of the sum of:
benzo(a) anthracene indeno(1,2,3-cd)pyrene
benzo(a)pyrene quinoline*
benzo(b)flouranthene benzo(j)fluoranthene**
chrysene benzo(g,h,i)perylene
dibenz(a,h)anthracene

*Quinoline is included in the sum of CPAH if other CPAHs were detected. If no CPAHSs are detected, quinoline is
included in the Total Other PAH.

**Benzo(j)fluoranthene will coelute with either benzo(b)fluc or benzo(k)fiuc Benzo(j)fluoranthene can not be
consistantly separated by the laboratory. Therefore if present, it will be reported as benzo(b)- and/or benzo(k)-fluoranthene.

2 Total Other PAHSs (as listed in the CD/RAP (A.1.2), consists of the sum of:

acenapthene biphenyl indene
acenaphthylene carbazole indole

acridine dibenzofuran 1-methylnaphth
anthracene dibenzothiophene 2-methyinaphth
benzo(k)fluoranthene 2,3-dihydroindene naphthalene
2,3-benzofuran fluoranthene perylene
benzo(e)pyrene fluorene phenanthrene
benzo(b)thiophene pyrene

* Result reported as 0 indicates that all parameters were not detected above the laboratory detection limit, or were below 0.5 ug/l.
* For this report, the analytical results prior to 2002 have been rounded to the nearest part per billion.

NA = Not analyzed for identified compound class.
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8.0 DRIFT AQUIFER

In accordance with the 2003 Sampling Plan, 11 Drift Aquifer monitoring wells were sampled
twice in 2003. In addition to water quality monitoring, groundwater elevations were measured in
20 Drift Aquifer wells on April 18, and August 1, 2003. Summaries of analytical data and
groundwater elevations for the first and second half of 2003 are shown in Figures 8-1 and 8-2
respectively. Laboratory reports of the analytical data are included in the Appendices. The
Guide to Appended Laboratory Results for all of 2003 precedes the Appendices.

Table 8-1 is a historical summary since 1988 of Other PAH, carcinogenic PAH, and phenolic data
for the Drift Aquifer wells. The 2003 analytical results for all Drift Aquifer wells are reported in
micrograms per liter (ug/l), or parts per billion. Some of the wells sampled indicate a decrease in
total PAH concentrations from prior years.

PAH concentrations were found in five of the 11 wells sampled in 2003. Concentrations ranged
from a high of 60 ug/l in P307 to a low of 4 ug/l in W422. Carcinogenic PAH were not detected
above detection limits in any of the Drift Aquifer wells sampled in 2003. Water quality in the Drift
Aquifer remains unchanged from prior years.

The water level contours illustrated in Figures 8-1 and 8-2 show that the source control well W420
is capturing the groundwater flow beneath the bog area located between Lake Street and Walker
Street. The source control well W439 is limiting the further spread of PAH in the Northern Area of
the Drift Aquifer. The two Drift Aquifer source control wells combine to limit the spread of PAH in
the regional east-southeast groundwater flow direction.
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PAH concentrations in micrograms per liter (ug/).
Phenolic concentrations in micrograms per liter (ug/l).

Drift Aquifer Wells

Table 8-1

Historical Summary of Other PAH, CPAH, and
Phenolic Analytical Results
1988 Through 2003

P109
Sampling Total Total Total
Date CPAH'  Other PAH?  Phenolics
8-88 0° 3 8
10-88 0 4 0
6-89 0 4 15.5
5-90 0 5 0
4-01 0 1 NA
9-01* 0 0 NA
5-02 0 0 NA
9-02 0 0 NA
5-03 0 0 NA
8-03 0 0 NA
P112
Sampling Total Total Total
Date CPAH'  Other PAH’*  phenolics
P308 8-88 0 0 0
Sampling Total Total Total 10-88 0 0 8.6
Date CPAH'  Other PAH*  phenolics 6-89 0 0 35.7
4-91 0 98 10.5 5-90 0 0 0
2-92 0 0 1.7 2-92 0 0 0
10-94 0 41 NA 5-01 0 0 NA
5-01 0 2 NA 8-01 0 0 NA
8-01* 0 12 NA 5-02 0 0 NA
5-02 0 3 NA 9-02 0 0 NA
9-02 0 0 NA 5-03 0 0 NA
5-03 0 0 NA 8-03 0 0 NA
8-03 0 0 NA
P312 P309
Sampling Total Total Total Sampling Total Total Total
Date CPAH'  Other PAH?>  Phenolics Date CPAH'  Other PAH*  Phenolics
4-91 0 14 13 6-89 0 1 0
2-92 0 23 15 4-91 0 318 225
4-01 0 3 NA 5-01 0 27 NA
9-01* 0 4 NA 8-01" 0 40 NA
5-02 0 4 NA 5-02 0 50 NA
9-02 0 5 NA 9-02 0 24 NA
5-03 0 9 NA 5-03 0 91 NA
8-03 0 32 NA 8-03 0 43 NA
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P307
Sampling Total Total Total
Date CPAH' Other PAH*  Phenolics
4-91 0 226 18.5
8-01* 0 76 NA
5-02 0 42 NA
9-02 0 89 NA
5-03 0 42 NA
8-03 0 60 NA
P310
Sampling Total Total Total
Date CPAH'  Other PAH?  Phenoalics
4-91 0 33 8
5-01 0 13 NA
801" 0 31 NA
5-02 0 14 NA
9-02 0 10 NA
5-03 0 16 NA
8-03 0 18 NA
w117
Sampling Total Total Total
Date CPAH'  Other PAH?>  Phenolics
8-88 0 2 8.3
10-88 0 18 0
6-89 0 28 135
5-90 0 29 10.5
2-92 0 1 0
5-94 0 5 0
10-94 0 P NA
4-01 0 2 NA
9-01* 0 1 NA
5-02 0 0 NA
9-02 0 0 NA
5-03 0 0 NA
8-03 0 0 NA




Table 8-1

Historical Summary of Other PAH, CPAH, and
Phenolic Analytical Results
1988 Through 2003

Drift Aquifer Wells

PAH concentrations in micrograms per liter (ug/l).
Phenolic concentrations in micrograms per liter (ug/l).

1 Total Carcinogenic PAHs (as listed in the CD/RAP (A.1.1)), consist of the sum of:

benzo(a) anthracene
benzo(a)pyrene
benzo(b)flouranthene
chrysene
dibenz(a,h)anthracene

indeno(1,2,3-cd)pyrene

quinoline*

benzo(j)fluoranthene**
benzo(g,h,i)perylene

W136 wa27

Sampling Total Total Total Sampling Total Total Total
Date CPAH'  Other PAH®*  Phenolics Date CPAH'  Other PAH®  Phenolics
8-88 0 0 50 8-88 0 0 7
10-88 0 0 0 10-88 0 0 0
6-89 0 1 0 6-89 0 1 0
2-92 0 1 0 5-90 0 0 0
5-94 0 0 0 2-92 0 5 0
10-94 0 0 NA 10-94 0 0 NA
5-01 0 0 NA 5014 0 0 NA
8-01" 0 0 NA 5-02 0 0 NA
5-02 0 0 NA 9-02 0 0 NA
9-02 0 0 NA 5-03 0 0 NA
5-03 0 0 NA 8-03 0 0 NA
8-03 0 0 NA

*Quinoline is included in the sum of CPAH if other CPAHs were detected. If no CPAHSs are detected, quinoline is

included in the Total Other PAH.

**Benzo(j)fluoranthene will coelute with either benzo(b)fluoranthene or benzo(k)fluoranthene. Benzo(j)fluoranthene can not be

consistantly separated by the laboratory. Therefore if present, it will be reported as benzo(b)- and/or benzo(k)-fluoranthene.

2 Total Other PAHs (as listed in the CD/RAP (A.1.2), consists of the sum of:

? Result reported as 0 indicates that all P

acenapthene
acenaphthylene
acridine

anthracene
benzo(k)fluoranthene
2,3-benzofuran
benzo(e)pyrene
benzo(b)thiophene

were not det

bipheny!
carbazole
dibenzofuran
dibenzothiophene
2,3-dihydroindene
fluoranthene
fluorene

indene

indole
1-methylnaphthalene
2-methylnaphthalene
naphthalene
perylene
phenanthrene
pyrene

ted above the laboratory detection limit, or were below 0.5 ug/l.

* For this report, the analytical results prior to 2002 have been rounded to the nearest part per billion.

NA = Not analyzed for identified compound class.
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W422
Sampling Total Total Total
Date CPAH'  Other PAH?*  Phenolics
1st Quarter 0 27 11
2nd Quarter 0 57 0
8-88 0 77 24
10-88 0 50 84
3-89 0 50 1"
6-89 0 50 14
9-89 0 60 20
12-89 0 50 13
3-90 0 75 21
5-90 0 60 14
8-90 0 90 14
12-90 0 60 18
4-91 0 67 13
9-91 0 - 17
10-91 0 88 18
2-92 0 121 16
6-92 0 872 -
9-92 0 91 9
10-92 0 89 28
3-93 0 94 0
4-93 0 96 10
8-93 0 81 16
11-93 0 74 16
2-94 0 61 0
6-94 0 66 7
8-94 0 66 30
10-94 0 59 1
3-95 0 54 8]}
5-95 0 62 5
9-95 0 53 14
10-95 0 29 10
2-96 0 24 12
4-96 0 26 11
7-96 0 26 9
10-96 0 23 8
2-97 0 21 9
5-97 0 20 11
9-97 0 19 18
1-98 0 18 11
2-98 0 21 6
5-98 0 17 9
9-98 0 7 0
11-98 0 13 9
3-99 0 20 0
4-99 0 14 8
8-99 0 13 10
11-99 0 13 4
2-00 0 12 10
5-00 0 19 10
9-00 0 13 5
12-00 0 6 4
5-01 0 19 5
9-01 0 13 -
10-01 0 7 5
3-02 0 15 1"
5-02 0 15 -
9-02 0 9 -
5-03 0 9 -
8-03 0 4 -




9.0 DATA QUALITY ASSESSMENT

In accordance with the 2003 Sampling Plan, all laboratory data packages underwent a data
quality assessment (DQA) conducted by ENSR. Two laboratory data packages underwent a full
validation following the “Region 5, Standard Operating Procedure for Validation of CLP Organic
Data”, (April 1991, Revised February 1997). One data package from each of the second and
third quarter monitoring events was selected for the full validation.

The basis for the review, including the elements to be reviewed and applicable validation
guidelines were defined in the Quality Assurance Project Plan (QAPP). The 2003 DQA was
conducted as follows. The number of samples was checked to verify that the results
corresponded to the analytical requests designated on the chain of custody. The chain of
custody was examined to determine the completeness pertaining to sampling dates, times,
quantities, and analyses performed. The sample holding times, preservation, and cooler
temperatures were noted. The method blanks, field blanks, equipment blanks, and trip blanks
were examined for any contamination problems. Surrogate spike recoveries were checked to
confirm they were within the range determined by the QAPP QC limits. Matrix spikes and LCS
were reviewed to confirm they meet the QC acceptance criteria. All duplicate samples were
checked for precision. In addition, sample quantitation limits (SQLs) were compared to those
required in the QAPP.

The full validation of 2003 data included all of the information in the DQA with additional
assessment pertaining to the laboratory instrumentation and practices. This included initial and
continuing instrument calibration, instrument tuning, compound identification, and internal
standard performance. The results of the full validation can be found at the end of data
packages J and U. Instrument calibration, tuning, compound identification, and internal
standard performance were found to be valid for 2003. The data validation is generally used to
determine whether or not the reported laboratory data may be used for decision-making
purposes.

All 2003 laboratory data packages (labeled A through W) were reviewed by ENSR during the
DQA. ENSR found that the data packages contain usable results for all wells that were sampled
in 2003. Some of the surrogate recoveries were lower than the stated laboratory QAPP control
limits. Therefore, any positive results for the samples with surrogates outside the control limits
are estimated. All estimated data are included as part of the PAH sums that constitute Drinking
Water Criteria and Advisory Levels for this project.

PAH were detected in a couple of the Method Blanks at concentrations less than five times the
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reporting limit (SQL). All results with Method Blank concentrations are qualified with a “B”. All
concentrations qualified with a B are included in the total PAH calculations.

Field Blank co<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>